ABSTRACT Aim: to study the possible differences in the final diagnosis of chronic pancreatitis by using standard classification described by Wiersema et al. and the new classification proposed recently by Rosemont.
INTRODUCTION
Chronic pancreatitis is an irreversible disease of exocrine pancreas characterized by progressive destruction of pancreatic parenchyma and remodeling processes leading to the replacement of the exocrine parenchyma by extensive fibrosis (1) . These changes result in malabsorption, diabetes mellitus and severe and chronic abdominal pain (2) . Moreover, it is possible the development of several complications which will determine the clinical course developing in some cases pancreatic pseudocyst (25-30%), bile duct strictures (40-50%), even pancreatic cancer (1-3%). The mainstay is detecting early pancreatic changes and treating its related complications.
The diagnosis of chronic pancreatitis has been made traditionally by CT-scan or ERCP. CT-scan shows pancreatic calcification and a dilated pancreatic duct, but could misdiagnose some early chronic pancreatitis. On the other hand, ERCP is an invasive procedure that reveals advanced Cambridge criteria (3), the pancreatic changes could be detected later with ERCP than EUS (4, 5) .
MRCP is a non-invasive procedure and a good alternative to ERCP, consequently has been used in patients with high risk of developing post-ERCP pancreatitis or with an anatomic variation secondary to pancreatic or gastric surgery (5, 6) . The diagnosis also can be reached by exocrine pancreatic function tests. There are two types of testing: direct function test, which gold standard is secretinpancreozymin test (SPT) but is not well standardized. Indirect function test are studied by pancreatouryl test, chymotrypsin or elastase-1 estimation (7). The main drawback of this test is the low sensitivity in early and mild chronic pancreatitis and the unavailability in most of the non referral hospitals (6) .
Since 1986, there are studies reporting the use of ultrasound endoscopy for the diagnosis of chronic pancreatitis. Two studies have reported that about 65% of patients with early CP detected on EUS but not on other procedures such as CT-scan, secretin function test or ERCP will eventually develop CP, which can be detected on repeated tests that were previously negative (3, 4) .
The most frequent used classification for this purpose has been the classification described by Wiersema et al. in 1993. Wiersema described 9 pancreatic criteria: hiperechoic foci, hyperechoic strands, lobularity, cyst, calcification, main pancreatic duct (MPD) dilatation, side branch dilatation, pancreatic duct irregularity and hyperechoic duct margins (8, 9) . All these criteria give equal value for the final score (6) . In April 2007, a new classification was proposed in an international consensus meeting in Rosemont, Illinois. This new criteria gives a different value according to the criteria, establishing major and minor criteria depending on the features found (10) .
A new technique, the second generation elastography has been recently developed; nevertheless there are few studies about its feasibility for CP. EUS-elastography determines the tissue hardness being useful in the differential diagnosis of pancreatic solid masses (malignant or benign inflammatory mass in CP). The subjective interpretation is the primary weak point of this procedure and more studies are necessary at this point (11) .
MATERIALS AND METHODS

Study design
This observational retrospective cohort study analyzed the video of patients who had undergone a EUS for suspected or established CP, between September 2007 and December 2010. The diagnosis of CP for suspected cases had been confirmed by CT-scan and/or MRI. The etiologic, demographic and clinic data were extracted from the Cuenca's Gastroenterology Database designed in 2002.
Video scoring
A set of 47 videos were observed by two EUS expert, blinded to the original diagnosis and number of chronic pancreatitis features. First, two experts interpreted the video by using the standard criteria, later both experts interpreted the same videos by using the Rosemont criteria.
EUS was done under conscious sedation using midazolam and dolantine. A Hitachi EUB-6500 ultrasound console was used for the recording with the endoscopes Pentax electronic radial EG-3670 URK echoendoscope (Pentax, Tokyo, Japan) in 16 cases (34.04%) and Pentax curved-linear array EG-3870 UTK echoendoscope (Pentax Europe GmbH, Hamburg, Germany) in 31 cases (65.96%).
It was analyzed the type and the number of criteria according to standard classification described by Wiersema et al. (hyperecoic foci, hyperecoic strands, cysts, lobularity, calcifications, main duct dilatation, main duct irregularity, visible side branches and hyperechoic main duct walls) defining as diagnostic of chronic pancreatitis the presence of ≥ 4 criteria and non diagnostic < 4 criteria (9) . Therefore the Rosemont criteria were used (major criteria: hyperecoic foci with shadowing and main pancreatic duct calculi, lobularity with honeycombing. Minor criteria included cysts, dilated ducts ≥ 3.5 mm, irregular pancreatic duct contour, dilated side branches ≥ 1 mm, hyperechoic duct wall, strands, nonshadowing hyperechoic foci, and lobularity with noncontiguous lobules), defining 4 groups of patients after studying the major and minor criteria: normal pancreas, indeterminate, suggestive and consistent with chronic pancreatitis (10) ( Table I) .
Statistical methods
Percentages are reported for etiology, clinical characteristics of patients and features of CP. Chi-square test was used to analyze the concordance between standard criteria and Rosemont classification with 95% confidence intervals. A p-value < 0.05 was considered statistically significant. SPSS version 11.0 software was used for all analyses. 
RESULTS
A total of 47 patients underwent EUS between September 2007 and December 2010 for:
-Established CP (n = 14; 34.1%) and confirmed by CTscan and/or MRI. -Acute recurrent pancreatitis (n = 8; 19.5%).
-Incidental pancreatic cyst (n = 5; 12.2%).
-Acute pancreatitis (n = 4; 9.8%).
-Abdominal pain (n=4; 9.8%).
-Others: jaundice (n = 2; 4.9%), duct Wirsung irregularity of unknown origin (n = 1; 2.4%), calcifications detected by other image test (n = 1; 2.4%) and diarrhea (n = 1; 2.4%). There were 38 males and 9 females and the mean age was 54 ± 11.57 years. The etiologic and clinical characteristics are showed in table II.
In the first analyses of videos by the expertise standard score were used, detecting the following features: hyperechoic foci in 23.4% (n = 11), hyperechoic strands in 51.1% (n = 24), lobularity in 66% (n = 31), cysts in 19.1% (n = 9), calcifications in 57.4% (n = 27), main pancreatic duct dilatation in 57.4% (n = 27), side branch dilatation in 19.1% (n = 9), main pancreatic duct irregularity in 44.7% (n = 21) and hyperechoic main duct margins in 48.9% (n = 23) of cases. The majority of patients had 4 criteria for diagnosing chronic pancreatitis (n = 15, 31.9%) followed in frequency by 5 criteria (n = 9, 19.1%).
The two endosonographers analyzed the same videos a second time by using the Rosemont score, there were described: 29 major A features, 25 major B features, 46 minor parenchymal features and 69 minor ductal features. With these criteria four groups were classified according to Rosemont classification: normal pancreas 6.38%, indeterminate for CP 12.77%, suggestive of CP 40.42% and consistent with CP 40.42%.
The Chi-square test was used to compare the features found in both groups, showing a statistically significant association between the results of standard and Rosemont scoring (p < 0.05). The highest association was found for patients with more than 4 standard criteria and definitive diagnostic of chronic pancreatitis according to Rosemont classification. In patients who have less than 4 standard criteria and the diagnostic was suggestive with the Rosemont classification a statistically association was found (p < 0.05).
Also, there were analyzed other parenchymal features usually not used for EUS-diagnosis of chronic pancreatitis such as parenchymal atrophy that was detected in 45.7% and mass effect revealed in 21.3% of cases.
DISCUSSION
Despite the studies about EUS diagnosis of CP, the criteria used for its definition have not been well defined (12, 13) . EUS demonstrates to be useful for early diagnosis of CP being able to identify features missing on CT-scan, ERCP or MRCP (5, 6, (14) (15) (16) .
In our study, we compared the number and type of features in all patients undergoing EUS with new or previously diagnosis of CP. Our data show that most patients have an established CP (n = 14; 34.1%) followed by acute recurrent pancreatitis (n = 8; 19.5%) at the time of performance EUS.
The main age of patients of our study was 54 ± 11.57 years, this age is not advanced enough to be changes generate by the elderly (17) . The predominant sex was male (80.9%) and the most frequent etiology was alcohol consumption (67.4%).
The unavailability of functional test for CP diagnosis in our hospital forced us to corroborate the diagnosis of CP with other imaging test such as CT-scan or MRI (18), confirming a higher concordance with MRCP than CT-scan (90.9 vs. 73.3%).
The aim of our study was to analyze the possible differences in the final diagnostic of chronic pancreatitis by using the standard classification described by Wiersema et al. and the new classification proposed recently in Rosemont (10) .
The feature most frequent found in the patients of our study was the lobularity (66%), followed by MPD dilation (57.4%) and calcifications (57.4%). Most of our patients (63.82%) presented lobularity with honeycombing (a major B feature). Another frequent feature is the hyperechoic foci with shadowing (major A). Therefore, lobularity and parenchymal calcifications are higher importance (major criteria) using the Rosemont than standard criteria. When we compared both classifications using the Chisquare test, a statistical difference is showed for patients with less than 4 standard criteria and features suggestive of CP with Rosemont classification (p < 0.05). However no significant statistical differences are found for patients with ≥ 4 criteria diagnostic by standard criteria. As shown in figure 1, 13 patients (27.66%) with less than 4 standard criteria will be suggestive of CP with the Rosemont classification (p < 0.05).
In contrast, the last multicenter study concerning EUS for CP diagnosis, Stevens et al., demonstrates lower detection rates with Rosemont scoring compared with standard scoring (12) .
These results do not reveal the better results obtained with the new Rosemont classification but suggest a high suspicion of CP. For these patients we could perform other diagnostic test for clarifying the pancreatic alterations. A pancreatic function test with SPT, MRCP in patients without contraindications for this procedure, ERCP in patients without anatomical abnormalities and CT-scan might be useful in theses situations (6) as we propose in the algorithm of the figure 2. In addition, these morphologic and functional findings may be enhanced in conjunction with clinical symptoms (1) .
Up to now, few studies combining endoscopic ultrasound and secretin endoscopic pancreatic function test (ePFT) have been reported. This procedure detects exocrine insufficiency in association with early and late stages of pancreatic fibrosis. The results at this point (Stevens et al.) are promising and we could use in a future EUS in combination with secretin function test (14) .
One limitation of this study is the reduced number of patients (n = 47) and they are predominantly alcoholic etiology. A second limitation is the known poor interobserver agreement described in the EUS studies for CP (1, 12) but not analyzed in this study.
We conclude with our study that no significant difference is found for patients with ≥ 4 criteria diagnosing by standard criteria. But 13 patients with less than 4 standard criteria would be suggestive according to Rosemont classification (27.66%; p < 0.05). Hence, the new classification would EUS diagnosis of CP be useful in patients with high suspicion of chronic pancreatitis (suspect clinic manifestations, pancreatic test, ERCP, CT-scan or MRCP findings) with < 4 standard criteria but with more significance such as parenchymal lithiasis, lobularity or ductal calcifications (Figs. 3 and 4) . 
